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(57) PecpepaT: 

Hcnonb30BaHue: H3o6peTeHne othochtca k 
BbicoKOTeMnepaTypHOMy CBepxnpoBOflHUKy m 
cnoco6aM era ii3roTOBJieHHH (BapnaHTaM). 
Cyu^HOCTb M3o6peTeHufl: 
BbicoKOTeMnepaTypHbiki cBepxnpoBOflHUK 
coAep>KUT npoBOflflLUHCi aneivieHT Ha ocHOBe 
CMeceM KepaMWnecKnx okmcjiob, BbinonHeHHbiw b 
BMfle naMMHaTa, n era HocwTenb 
MeTannnHeoKyto Tpy6y. ripn gtom npoBOAflinwCi 
aneMeHT pacnono>KeH b CTeHKe Tpy6bi. Cnoco6bi 
n3roTOBneHnn CBepxnpoBOflHMKa ocHOBaHbi Ha 

CpOpMOBaHUM JieHTbl CO CMeCaMU KepaMMHGCKHX 

okmcjiob b Tpy6y, CBapuBaHnn ee kpomok c 
o6pa30BaHneM npoflonbHoro ujBa n 
TepMoo6pa6oTKe Tpy6bi Ana npuflaHna 

CBepxnpOBOflnlHHX CBOCiCTB. Ilpn 3TOM OflHH H3 

cnoco6oB npeflycMaTpuBaeT ppn nonyneHWfl 
neHTbi cneflyfomne onepai^nn: b OTBepcTua, 
BbinonHeHHbie b tojictoctghhom 

MeTannnneoKOM Tejie He6onbwoH a^mhu 
BBOflflT KepaMnneoKne OKHcnbi b BUfle nopoujKa 
win rpaHyjiflTa, nocne Hero nonyneHHoe Tejio 
pa3BajibLiOBbiBaeT b neHTy. BropoPi cnocoo" 



npeaycMaTpuBaeT cneayioiAMe onepaLinw; b 
MeTan^MHecKoe npocpwibHoe Teno c BbieMKaMM 
nnn na3aMH bboaat KepaMWHecKHe oKnanu, 
BbieMKH nrin na3bi 3aKpbiBaioT BTopbiM 
MeTannnHecKUM npocpwieM, nocne Hero 
nonyneHHoe Teno pa3BaTibu,OBbiBaK)T b neHTy. 
CneAyioiAHfi cnocorj ocHOBaH Ha pa3MeiAeHHn 
Ha npocpunbHOM Tene MeTannnnecKnx 

npOBOAHHKOB, npOCTpaHCTBO Me>KAy KOTOpblMH 

3anonHaioT OKMcnaMM, 3aKpbiBaioT nx n 
nojiyneHHyio MHorocnotfHyio 3aroTOBKy 
pa3BaribLi0BbiBaioT b neHTy. ComacHO 
nocneAHeMy cnoco6y b MeTannnnecKyKj 
o6onoHKy noMeiiiaioT npoBOAHUKi/i, 

BbinonHeHHbie H3 cepe6pnH0i/i o6onoHKM, BHyTpn 
KOTopoii pacnono>KeH okchaho KepaMnnecKnti 
cepAeHHMK nonyneHHoe npocpuribHoe Teno 
pa3Banbi40BbiBaioT b neHTy i/i ocymecTBnaioT ee 
cpopMnpoBaHne. M3o6peTeHne no3BonneT 
noBbicnTb HaAe>KHOCTb 3amnTbi okchaho 
KepaMnnecKoro MaTepnana ot MexaHnnecKoro 
noBpe>KAeHMn, o6ecnennTb era nocTOflHHbifi 
KOHTaKT c MeTannnHecKoi7i MaTpuL^eCi. 5 c. n 7 
3.n. cp-nbi, 5 v\n. 
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(54) HIGH-TEMPERATURE SUPERCONDUCTOR AND METHODS OF ITS MANUFACTURE 



(57) Abstract: 

FIELD: electrical engineering. SUBSTANCE: 
high-temperature superconductor has 
conductive element based on mixture of 
ceramic oxides manufactured in the form of 
laminate and its carrier - metal tube. 
Conductive element is located in wall of 
tube. Methods of manufacture of 
high-temperature superconductor are based on 
formation of tube from strip with mixture of 
ceramic oxides, on welding of its edges with 
formation of longitudinal weld and on 
thermal treatment of tube to impart it with 
superconductive properties. One of methods 
includes following operations to make strip: 
holes made in thick-wall metal body of small 
length are injected with ceramic oxides in 
the form of powder or granules, then body is 
expanded into strip. Second method provides 
for following operations: metal profiled 
body with depressions or grooves is injected 
with ceramic oxides, these depressions or 
grooves are covered by metal profile and 
obtained body is expanded into strip. Next 
method is based on arrangement of metal 
conductors on profiled body, space between 
them is filled with oxides which are covered 
and prepared multilayer billet is expanded 
into strip. In agreement with last method 
conductors made from silver shells inside 
which ceramic oxide core is placed are put 
into metal envelope, produced profiled body 
is expanded into strip. EFFECT: increased 



reliability of protection of ceramic oxide 
material from mechanical injury, provision 
for constant contact with metal matrix. 5 
cl, 7 dwg 
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H3o6peTeHne 
BbicoKOTeMnepaiypHOMy CBepxnpoBOflHUKy M3 
rocfspupoBaHHOM MeTannMHecKoPt Tpyobi b 
KaMecTBe HocviTenn CBepxnpoBOflflL^ero cnoji M3 
KepaMMMecKnx MaTepnanoB. 

BbicoKOTeMnepaTypHbie CBepxnpoBOflHUKU 
cooTBeTCTByioinero poflOBOMy npM3HaKy Tuna 
H3BeCTHbl Ha npoTsweHMM 
npM^eM nofl hmmh cneflyeT r 
MaTepwanbi, TeMnepaTypa CKamca KOTopbix 
cocTaBnaeT 100K m Bbiwe. HecMOTpsi Ha to, hto 
y>Ke npeflnaranocb ("flep SneKTpuKep", 1 1/87, 
o. 342) HaHeoeHne oocTonu^eM, HanpMMep H3 
OMeoeCi OKHcnoB mttpms, 6apmi, MeflM m 

Kucnopofla KSpaMMKM Hpe3BblMatiHO TOHKMM 
CJlOeM Ha nOBepXHOCTb npOBOAHMKOB, K3K M 

npe>Kfle coxpaHneTcn npo6neMa, CBfi3aHHan c 
B03HHKHOBeHneM onacHOCTM Ana TaKoro cnon b 
cnynae, ecnn npoBOflHUKU noABepraioT 
flanbHeMLueCi oopaooTKe i/i npn stom aotokhn 
BbinoriH^TbCfl npou,eccbi HaMOTKH. C tomku 
3peHun AaribHSMLLiMX MexaHUHecKnx Harpy30K, 
npo6neMbi B03HMKai0T Tao<e b cny-iae, eonn 
TaKne npoBOAHMKH aoidkhu Mcnonb30BaTbCfi, 
HanpMMep pf\9, Ka6eneti hum jimhhm h ecriM k 
KOHeMHOMy i/i3Aeni/iio npeAbflBnaioTCfl 
Tpe6oBaHne noBbiweHHOM ™6koctm. 

flnfl peLiieHMfl stom npo6neMbi npeAnroxeHO 

HCnOJlb30BaTb MeTajlflHMeCKMCl HOCMTenb B BMAe 

rocppupoBaHHofl MeTanxiMHecKOM Tpy6bi. 
Mcnonb30BaHHbie CMecH okmcjiob, KOTopbie 
HaHeceHbi Ha MeTannMHecKyio Tpy6y, 

OSeCneHMBaiOT B03M0>KH0CTb C03AaHMfl 
CBepXnpOBOAHMKOB c npaKTHHecKH 

HeorpaHHHeHHoCi AnMHoti m BbicoKoti rn6KOCTb(o. 
Caiwa MeTannMHecKaa Tpy6a, KOTopaa 
H3roTOBneHa, HanpMMep M3 Mepy\, cny>KMT b 
KaMecTBe MexaHMHecKofi onopbi Tao<e m b 
MecTax coeAHHeHH^ m/ih npncoeAHHeHHfl, 
oflHaKO M0>KeT ncnonb30BaTbca TaioKe b 
KaMecTBe o6biMHoro npoBOflHMKa b tom cnynae, 
ecriM, HanpuMep, B03HHKaioT noBpe>KfleHMfl b 
CHdeMe noflaHM oxna>KAaK>inero cpeACTBa h 
3Ta CMdeMa 0Ka3biBaeTcs Hecnoco6HoPi k 
AOCTH>KeHMK5 CBepxnpoBOAflinero coctohhmh. 

HCXOA^ M3 3T0T0 ypOBHfl TeXHHKM L|eflbK) 

H3o6peTeHnq aBnaeTca noBbiweHMe 

HaAe>KHOCTM 3aiHMTbl CJlOfl M3 

OKMcno-KepaMH^ecKMX MaTepnanoB ot 
B03MO>KHoro MexaHMHecKoro noBpe>KAeHMfl, 
o6ecneMeHne nocTOHHHoro KOHTaKTa c 
OKpyxatoineti MeTannMHecKofi MaTpni^eR m, 
KpoMe Toro, ooecneneHMe BbicoKOM tmokoc™ 
CBepxnpoBOAHHKa. 

B cooTBeTCTBHH c M3o6peTeHneM 3Ta Ljexib 
AOOTMraeTon 3a cneT Toro, hto KepaMMHecKne 

CMeCH OKMCHOB BKTlfOHeHbl B BMAe npOAOJlbHO 

npoxoAfliAero naiMHHaTa b CTeneHM 
rocppnpoBaHHoK MeTannHHeoKoti Tpy6bi. TaKofi 
CBepxnpoBOAHHK ABnaeTCfl Mpe3BbNafiHO ™6kmm 
h MO>KeT H3roTaBnnBaTbcn npaKTHHecKM moGoM 

AHHHbl. B COOTBeTCTBHM G 3TMM 

CBepxnpoBOA^iAHCi cnoti BKnwHeH c HaAe>KHoi?i 

3aiAMTOM OT MeXaHMHeCKMX nOBpe)KfleHMM BHyTpb 

ctshok Tpy6bi m pa3pyiueHMe npoxoAfl^ero cnon 
KepaMMKH HCKTifOHaeTCfl Aa>Ke npM bo3abmctbhh 
M3rn6aiOLHMX Harpy30K. 

CBepxnpoBOAflLL(nti cjiom, KOTopbiH npoxoAHT 

npoAonbHOM HanpaBneHMH, MO>KeT 

npeACTaBHATb C060C1 npoxoA^LAHCi no 
noBepxHOCTM Tpy6bi eAHHbifi cnoCi. Han6onee 
npeAnoHTMTenbHbiti cnyHaCi aaKmoMaeTcn, 
OAHaKO, b paonpeAeneHMM OBepxnpoBOAfiiAero 
cnofl OTAenbHbiMM BeTBAMM naMMHaTa, KOTopbie 



pacnono>KeHbi pacnpeAeneHHbiMM b 
npoAonbHOM HanpaBneHMM no nepuivieTpy 
Tpy6bi. Mcxoas M3 Toro, hto b pe3ynbTaTe 
3Toro AocTHraeTcn AanbHetiLiiee CHM>K8HMe 
noABep>K9HHOCTM nepeAaioiAero cnon 
noBpe>KAeHMflM, pacnpeAeneHMe Ha OTAenbHbie 
naMMHaTbi BeAeT k pa3rpy3Ke no TOMy h, 
cneAOBaTenbHO, KyMeHbiueHMK) nnoTHOCTH TOKa 
b 3KcnnyaTai4MOHHOM cocto3hhm. 

flpyroii cooTBeTCTByioiAHM H3o6peTeHMio 
BapMaHT 3aKnioHaeTC3 b stom b 

TOM, HTO OTAenbHbie 

npuMeHHTeribHO k BHyTpeHHefi v\nv\ BHeniHeM 
noBepxHoc™ Tpy6bi pacnonoxeHbi 

CMeii|eHHbiMM OTHOCMTejibHO Apyr Apyra. TaioKe 
m 3Ta Mepa BeAeT k pa3rpy3Ke OTAeribHbix 
BeTBew b npoL^ecce 3KcnnyaTaL^nn. 
CooTBeTCTByioLAan H3o6peTeHHio Mepa BeAeT, 

OAH3KO, TaiOKe K AOCTMXeHHIO nOBblLUeHHOtl 

MexaHMnecKoCi CTa6nribHOCTM CBepxnpoBOAHMKa, 
TaK KaK o6nacTM MexAy BeTBEMH naMUHaTa, 
sanonHeHHbie HecymMM MaTepnanoM, o6pa3yioT 
onopHbie tohkh Ana mhotocjioCihom KOHCTpyKi^MM 
CBepxnpoBOAHMKa. 

CoOTBeTCTBylOLAHM M306peTeHMIO 

CBepxnpoBOAHHK MO>KeT M3roTaBriMBaTbcn 
riK36biM o6pa30M, ecnM TonbKO o6ecneHeHO 
HaAe>KHoe KpenneHHe KepaMHHecKHX CMecefi 
OKHcnoB b KanecTBe npoxoA^nero cnon b 
CTeHKe rocppnpoBaHHo£i MeTanriHMecKoCi Tpy6bi. 
Oco6o npeAnoHTHTenbHan cpopMa McnonHeHMn 
Ana H3roTOBneHMH cooTBeTCTByioL^ero 
n3o6peTeHMio CBepxnpoBOAHMKa nonynaeTCfl, 

eenH B OTBepCTMM TOnCTOCTeHHblX 

MeTanriMHecKHX npocpMfibHbix Ten He6onbiuoM 

AnHHbl BBOAfT KepaMMHeCKHe CMeCH OKMCnOB B 

cpopMe nopouJKa Hnw rpaHynsTa, nocne Hero 
3anonHeHHoe TaKMM o6pa30M npocpMnbHoe Teno 
pa3Banbu,OBbiBaioT b neHTy. 3Ty neHTy b BMAe 
npofloribHO BXOAfiiMero nonoTHa MaTepMana 
cpopMyHDT b Tpy6y, CBapMBaioT Ha kpomksx c 
qbopMMpoBaHneM npoAonbHoro lUBa m 3aTeM 3Ty 
Tpy6y roqbpnpyioT m noABepraHDT 
TeMnepaTypHOM o6pa6oTKe c Lienbio npuflaHMH 
CBepxnpoBOAfliA^x cbomctb. 

MeTannMHecKoe npocpnnbHoe Teno, KOTopoe 
ncnonb3yeTcs Ann stom u,enn b KanecTBe 
hcxoahoto MaTepMana h coctomt, HanpMMep M3 
MenM, a TaK>Ke, bo3mo>kho, M3 cepe6pa, MO>KeT 
npeACTaBn^Tb co6om, HanpMMep rancTOCTeHHyio 
MeTannMHecKyio Tpy6y c u,eHTpanbHbiM 
OTBepcTMeM. nocne stoto b 3to OTBepcTMe 
bboaat nopoiuoK MnM rpaHynuT CMecM OKi/icnoB. 
flpyraa B03M0>KH0CTb 3aKnioHaeTCfl b 
ncnonb30BaHMM ToncracTeHHoro 
MeTannMHecKoro 6noKa c npoxoAaiAHMM b 
oceBOM HanpaBneHMM OTAenbHbiMM 
OTBepcTM^MM, KOTopbie 3aTeM 3anonHaioT 

KepaMMHeCKMMH CMeCfIMM OKMCHOB. Echm 

OTAenbHbie OTBepcTMa b MeTannMHecKOM 6noKe 
pacnono>KeHbi napannenbHO APyr APyry, ho b 
pa3nMHHbix OTHOCMTenbHO APyr APyra 
nnocKOCTHX, to b stom cnynae npw 
pa3Banbi40BbiBaHMM SToro 6noKa B03HMKaioT 
CBepxnpoBOAfimne naMMHaTbi, KOTopbie 
pacnono>KeHbi CMemeHHbiMM OTHOCMTenbHO APyr 
Apyra b OKpy>KaKDmeM MeTannMHecKOM MaTpMne. 

B 3aBMCMMOCTM OT BHeiJJHMX pa3MepOB 

MeTannMHecKoro 6noKa, cny^au^ero b KanecTBe 
hcxoahoto MaTepMana, MoryT M3roTaBnMBaTbcn 
bi nio6oM AnMHbi. 
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pa3Banbu,OBaHHbie M3 TaKMX MeTannMHecKMX 
6noKOB neHTbi cpopMyioTcn c noMoiAbio 
n3BecTHbix cpopMOBOHHbix npMcnoco6neHMM B 
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Tpy6y, nocne Hero kpomkh neHTbi CTbiKyioT 

Me>Kfly C060M M B33HMH0 CBapMBaiOT 0 nOMOLi4blO 

3JieKTpnHecK0M ayrn nnn na3epa. C u,enbio 
flooTM>KeHMfl 6e3ynpe l -iHoro CBapHoro LUBa He b 
o6nacTM CBepxnpoBOAflmMX cnoeB, a b HecymeM 
Maiepnane, Korfla flocTMraeTca 6ecnpo6neMHoe 
nocjieflyioi^ee rocppupoBaHne Tpy6bi, 
paccTOHHwe Me>Kfly LieHTpw-iecKUM OTBepcTneM 

HJ1H BHeiJJHMMH OTBepCTMflMM M BHeiJJHMMH 

noBepxHOCT^MH npocpi/inbHoro Tena Bbi6npaioT 

TaK, HTO 3TOT yHaCTOK B pa3Banbl40BaHHOM 
COCTOflHMM 06eCneMMBaK)T KOJlUMeCTBO 

Maiepnana, Heo6xoflHMoe a™ CBapKM kpomok 

fieHTbl. B COOTBeTCTBUM C 3TMM 3TO paCCTOHHHe 

flon>KHO cocTaBfiflTb He MeHee 4 mm c yneraM 
Toro, hto nepefl cpopMOBKOM neHTbi b Tpy6y 
npeAycMOTpeHHbie Ana CBapKH kpomkh neHTbi 
o6pe3aioT npn HenpepbiBHOM npoxo>KfleHHn 
npuMeHMTeribHO k oflHOMy eflUHOMy pa3Mepy. 

CaMM npocpuribHbie Tena MoryT cocTosrrb \az 
npoHHL(aeMoro pfw, Ki/icnopoAa MeTanna, 
HanpMMep cepe6pa hum cnnaBa cepe6pa, 
oflHaKO, 3anacTyio AOCTaTOHHO H3roTaBJiMBaTb 
npocpunbHbie Tena, KOTopue pa3BanbL(OBbiBa(OT 

B neHTy M3 M&P,V\- HT06bl He 0TKa3blBaTbCH OT 

KHcnopoflHOM npoHHi^aeMOCTM cepe6pa, b stom 
cnynae Han6onee npeflnoHTHTenbHbiM flBnaeTcs 

Bapi/iaHT, npH KOTOpOM OTBepCTHfl, BbieMKl/1 i/inn 

na3bi coctoslai/ix 1/13 MeflM npocpwnbHbix Ten 
MMefOT noKpbiTue M3 cepe6pa. 

OTBepcTMfi Ana npMeMa KepaMnnecKnx 
CMeceCi OKHcnoB b npocpnnbHbix Tenax MoryT 
H3roTaBnnBaTbCfl nocpeflCTBOM MexaHMHecKoro 
CBepneHMfi HcxoflHbix npocpnneCi, KOTopue 
HMewT b nonepeHHOM ceneHHn Kpyrnyio v\nv\ 
KBaflpaTHyio cpopMy. flpyraa B03MO>KHOCTb 
3aKni0HaeTCH b K3roTOBneHHn sthx npocpunbHbix 
Ten b xone oflHoro npou,ecca nMTbfl, npmeu 

BMeCTO OTBepCTMfl MnM OTBepCTHfi B OTnUTOM 

npocpnne npncyTOTByioT cepaeHHMKH, KOTopue 
3aTeM yflannioTcn, Ae6noKnpyfi TeM caMbiM 
BueMKM Ana OMeceR okhotob. 

B cnynae cneflywineki cpopMbi HcnonHeHHa 
H3o6peTeHHfi npeAnoMTHTenbHoe M3roTOBneHne 

3M, HTO B BbieMKM V\YVA 



npocpwnbHbix Ten HeoonbUJoPi AnwHbi bboast 
KepaMMHecKHe CMecH OKHcnoB b cpopMe 
nopoujKa win rpaHynflTa, OTBepcTkie wnv\ na3bi 
3aKpbiBaK)T saTeM cneAyioiAMM MeTannHHecKHM 
npocpuneM, Hanprnviep noKpbiBHbiM nncTOM, w 
3tot AByx- nnn MHorocnoCiHbifi npocpunb 
pa3Banbu,OBbiBaioT b neHTy. AHanorwHHO 
npeALuecTByKiLAeMy cnynaio 3Ty neHTa 
cpopMyioT b Tpy6y, CBapMBaioT Ha KpoMKax c 
o6pa30BaHneM npoAonbHoro WBa n 
H3roTOBneHHyio TaKMM o6pa30M Tpy6y 
rocppnpyfOT n b 3aBepujeHne noABepraioT 
TeMnepaTypHoCi o6pa6oTKe Ana AOCTM>KeHMa 
CBOfiCTB CBepXnpOBOAMMOCTM. TaKoti BapMaHT 
HcnonHeHHfl H3o6peTeHHfl BoneACTBMe 

OTKpblTblX BBepX na30B 1/inH BbieMOK 

o6ecneHMBaeT B03MO>KHOCTb nocranHHoro 
KOHTponn npH BBOAe KepaMHHecKMX CMeceCi 
OKHcnoB, a Tara<e B03MO>KHOCTb LieneBoro BBOAa 
b npoAonbHOM HanpaBneHMM npocpHna 
AononHMTenbHbix HMTeR, >KryraB ww\ 
npoBOAHHKOB b KaHecTBe CBfl3yioiAero cpeACTBa 
Ana CMeceR OKHcnoB. 3aKpbiBaHne na30B HnM 
BbieMOK ocyiAecTBnfiioT npeAno^THTenbHO 
npocpHneM, nnacTMHoCi \ah\a nncTOM m raro >Ke 
MaTepMana, m KOToporo BbinonHeHO 
npocpnnbHoe Teno c na3aMH Linn BbieMKaMH. B 
pe3ynbTaTe Toro, hto cepe6po ABnaeTcn 
npoHHi^aeMbiM aha KMcnopoAa, 3aKpbiBaHue 



na30B MO>KeT ocyiAecTBnnTbca TaioKe 
cepeSpflHoCi nnacTHHOM. CymecTBeHHbiM, 
OAHaKO, TahOKe m Ana 3Toro cnyHafi ABnfleTCfl 
to, mto Ana ynnoTHeHHfl KepaMHHecKMX CMeceCi 
OKHcnoB Ana o6pa30BaHna CBepxnpoBOAflLAero 
cnon AonweH ncnonb30BaTbon npoLiecc 
pa3BanbLiOBbiBaHMfi, nocne ocyiAecTBneHi/ifi 
KOToporo B03HMKaeT neHTa, KOTopyio 3aTeM 
cpopiviyioT b Tpy6y h CBapMBaiOT Ha KpoMKax v\nv\ 
rocppnpyhOT. 

CneAyiomaa npeAnoMTMTenbHas 

CBepxnpoBOAfl^ero npoBOAHMKa b cootbotctbhm 
c M3o6peTeHneM 3aKnfOHaeTcn b tom, hto Ha 
noBepxHOCTH TonoTOCTeHHoro MeTannwHecKoro 
npocpnnbHoro Tena c He6onbiiioH AnnHoR b 
ocesoM HanpaBneHMH phaom flpyr c flpyroM 
KpenHT pacnono>KeHHbie Ha paccT03HHn flpyr ot 
Apyra MeTannHMecKMe npoBOflHHKH, 

npeAnoMTMTenbHO us cepe6pa, m o6pa30BaHHbie 
b pesynbTaTe stoto npoMe>KyTOHHbie 
npocTpaHCTBa Me)KAy npoBOAHMKaMH 3anonHnioT 
CMecfiMM OKHcnoB. AHanoruMHO onynaio 
npeALiiecTByioL^ero cooTBeTCTByiomero 
n3o6peTeHMio penieHMfl b a3hhom cnynae BHOBb 
Aon>KHbi 3aKpbiBaTbca coAep>KaiAne nopowoK 
iahia rpaHynnT npoMe>KyTOHHbie npocTpaHCTBa, b 
pesynbTaTe Mero MO>KeT BbinonHSTbcn npoLiecc 
pasBanbLioBbiBaHHH, Heo6xoflHMbiCi ppa 
ynnoTHeHHfl KepaMMHecKHX CMeceM OKi/icnoB h 
BHeApeHna 3tmx MaTepnanoB b MeTannMHecKyio 
MaTpMLiy. AHanorMHHO npeALiiecTByioiAMM 
cpopMaM McnonHeHMfl M3roTOBneHHyio TaKMM 
o6pa30M neHTy CBapMBaiOT c o6pa30BaHneM 
npoAonbHoro LiJBa, cpopMyioT b Tpy6y v\ 
rotppnpyK3T. 

B npeAnoHTHTenbHOM cnynae mo>kho 
OTKa3aTbcq ot noAroTOBKM MeTannnMecKoro 
npocpujibHoro Tena b KanecTBe HocnTenn pj\9, 
KepaMnnecKnx ow&cev\ okmchob h ncnonb30BaTb 
Apyryio B03M0>KH0CTb, KOTopan 3aKniwaeTCfl b 
tom, hto CHa^ana p^aom Apyr 0 ApyroM 
pacnonaraioT cocTOflini'ie M3 cepe6pflHoCi 
o6onoHKn m cepAenHMKa M3 okhchoCi KepaMMKM 

npOBOAHUKH, KOTOpbie npH TaKOM B3aMMHOM 

pacnono>KeHHM 3aKnioHaioT b MeTannnnecKyio 
o6onoHKy. 06onoHKa M0>KeT M3roTaBnnBaTbC3 
aneKTponnTMHecKUM nyTeM Mnn TaioKe 3a cMeT 
Toro, hto 3th npoBOAHMKH 3annBaioT b TeneHne 
OAHOro uy\ma OTnuBKH HecymuM MaTepnanoM. B 
AaHHOM cny^ae rnaBHoe npenMymeoTBO 
3ai<nioHaeTcn b tom, hto KepaMnnecKne CMecu 
OKHcnoB y«e onpeAeneHbi b npeABapnTenbHOM 
cpopivie m npoH^maeMoro aha KucnopoAa 
MaTepnana ao ocyiAecTBneHnn BHeApeHun, 
HanpMMep b MeAHyio MaTpnuy. 

He3aBMCHMO ot pa3nnHHbix cnoco6oB 
n3roTOBneHHfl, Korepbie Bee b KOHeHHOM urore 
o6ycnaBnnBaioT n3roTOBneHne MeTannnnecKoti 
Tpy6bi H3 CBapeHHoCi c ncnonb30BaHneM 
npoAonbHoro niBa neHTbi, bo MHorux cnynafix 
OKa3biBaeTCfl Lienecoo6pa3HbiM BapnaHT, KorAa 
OKCMAHOKepaMMHecKne MaTepnanbi coAep>KaT 
MeTannnnecKne CBS3yioiAne cpeACTBa. B 
KaneoTBe nooneAHero MO>KeT ncnonb30BaTbCfl, 
HanpMMep cepe6po, KOTopoe coAep>KMTon b 
BMAe nopoiiiKa, rpaHynnTa, xnonbeB unn Taicme b 
e KycKOB nnn OTpe3KOB npoBOAa b CMecn 



o 

CO 



H3o6peTeHne noacHfieTCJi Huxe 6onee 
noApo6HO Ha npuMepax ncnonHeHns HepTe>KaMH 
1-5. 

KaK bmaho (cpur. 1) b L^nnnHApn'-iecKOM 
npocpunbHOM Tene 1 M3 MeAH npeAycMOTpeHO 
LjeHTpanbHoe OTBepcTue 2, 3anonHeHHoe 
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CBepxnpoBOflainHM MaTepwanoM 3 Ha ocHOBe 
KepaMMHecKMX CMecefi OKMcnoB. 3to 
npocpnnbHoe Teno 1 c OTHOcmenbHO 
He6onbiuoCi atiuhom 3aTeM pa3BanbLi0BbiBai0T b 
neHTy 4 (<$w\ 1b), npnHen/1 
OKCMflHO-KepaMMHecKUM nopoLUOK 3 ynnoTHflioT m 
noflroTaBnuBaKJT k Aoc™>KeHHio nocneflyioinMX 

CBOfiCTB CBepxnpOBOflMMOCTM. flflMHa 

n3roTOBneHHo£i TaKMM o6pa30M MeflHoii neHTbi c 
BKnioMeHHbiM naMi/iHaTOM H3 CBepxnpoBOAfliMero 
MaTepwana 3aBMCMT b ochobhom ot Koni/mecTBa 
MaTepwana, KOTopoe MMeeTca b pacnopfOKeHi/iu 
b C00TB8TCTBMM o pa3MepaMki npocpnnbHoro 
Tena 1 , a TaioKe ot Toro, KaKi/ie pa3Mepu 
flon>KHO HMeTb roTOBoe M3flenne. KaKywe asbho 

KaoenePi, a TaioKe Tpyo" unu sneicrpiwecKHX 
nonbix npoBOflHUKOB, neHTy 4 (cfwir. 1c) 
cjaopMyioT c noMOLi^bK) npuroflHbix Ana stoCi 
i\enu cfjopMOBOMHbix MHCTpyMeHTOB b Tpyoy 5, 
npM^eM cocTbiKOBaHne flpyr c flpyroM kpomkh 6 
h 7 neHTbi coeflMHaioT c noMOL^bK) CBapHoro 
LUBa 8. 06pa30BaHHyio TaKUM o6pa30M Tpy6y 
ro<£pnpyK>T, npmeu 3Ta rocppnpoBKa, KaK TaioKe 
y*e n3BecTHO, MO)KeT 6biTb cnnpanbHoti i/inn 

KOJlbL^eBOM C npOXOflfllHHMH B33HMH0 

napannenbHO rpeoHHMH n BnaflUHaiwu. 
He3aBncnMO ot BUfla >KenaeMo£i rocppwpoBKH b 
pe3ynbTaTe B03HHKaeT rn6KnCi 

BbicoKOTeMnepaTypHbiCi CBepxnpoBOflHMK, 
CBepxnpoBOflamnCi cnoPi Koraporo nocne 
cooTBeTCTByioineCi TeMnepaTypHOM o6pa6oTKH b 
coBOKynHOCTH c rocppupoBKOM Hafle>KHO BHeflpeH 
b MeflHyio MaTpuLiy, to ecTb 3ai4ML^eH ot 
BHeujHux MexaHnnecKnx Harpy30K. 

B OTfiUMne ot stoto Ha dpw. 2 H3o6pa>KeHa 
cfjopMa ncnonHeHns u3o6peTeHna, npn KoropoK 
b KanecTBe mcxoahoCi <£opMbi mtim ncxoflHoro 
npocfjunfi atis H3roroBneHHH neHTbi cny>KHT 
MeflHbiR 6jiok 9 (cjDnr. 2a), coflepwamntf 
OTBepoTHfl 10, CMemeHHue b oceBOM 
HanpaBneHnn m 3anoriHeHne 

OKMCHO-KepaMnnecKUM MaTepnanoB 11. flnn 
ynnoTHeHMfl araro iwaTepnana n noflroTOBKM k 

flOCTLWeHMK) CBOMCTB CBepXnpOBOAMMOCTH 

TaioKe m b 3tom cnynae BbinonHaeTca npoi^ecc 
pa3Banbi40BbiBaHHfl, KOTopbiPi (cpur. 2b) m BefleT 

K M3rOTOBJieHMK) JieHTbl 12, B KOTOpOW 

npMcyTCTByKDT npoxoflamne b oceBOM 
HanpaBJieHMH naMUHaTbi 13 H3 
CBepxnpoBOflflLUHX KepaMiwecKMX CMeceti 
okmcjiob. CneflyioLnnti cnoco6 npoTeKaeT b 
cooTBeTCTBHn c onucaHHbiM Bbiiue, 3Ty neHTy 
nocne Toro, KaK kpomkh 6yflyT o6pe3aHbi b xofle 
oahoto npoi^ecca pe3aHns a™ nocneflyioineCi 

CBapKH, BBOflflT B CpopMOBOHHOe yCTpOMCTBO, 

cpopMyioT TaM b Tpyoy n b 3aBepiueHMe c 

nOMOl^blO M3BeCTHblX CpeflCTB, TO ecTb c 

noMou^bKj sneKTpoAyroBofi nnn na3epHOki 

CBapKM KpOMKM neHTbi repMeTMMeCKH COeflMHflKDT 

Me>Kfly co6oPi. 

Ha cpur. 3 H3o6pa>KeHa cpopMa ncnonHeHUH 
n3o6peTeHna, b KOTopoiTi b KanecTBe ncxoflHoro 
MaTepMana Ann M3roTOBneHns neHTbi 
ncnonb3yioT MeflHbiM npocfjunb 14, coaep>Kaii\m 
npoAonbHO npoxoflainne na3bi 15. 3tm na3bi 15 
3anonHfiioT KepaMM'-iecKMMH OMeonMM 16 
OKMcnoB h 3aKpbiBaioT nnacTMHoti 17, Korapaa 
npeflnoHTMTeribHO noKpbiBaeT Bee npocjanribHoe 
Teno 14 b L^enoM. 3Ta nnacTMHa 17 
coeflMHfleTca c npoc(3MnbHbiM TenoM 14 
nocpeflCTBOM CBapKM , naCiKM Mnn T.n. a TaioKe 
MoxeT 6biTb BbinonHeHa H3 Toro «e MaTepnana, 
HanpMMep M3 Mean, flna Toro, HTo6bi TaK>Ke m b 
3tom cnynae ucnonb30BaTb npenMymeoTBO 



xopoiiiefi npoHMi^aeMOCTi/i cepe6pa pjw 
KMcnopofla, noKpbiTue 17 MO>KeT 6biTb 
n3roTOBneHO, pa3yivieeTca, H3 stoto MaTepMana. 
Bo3MO>KeH TaioKe BapuaHT, npn kotopom na3bi 
15 MMeiOT noKpbiTMe 18 M3 cepe6pa. Taicwe m sto 
MHorocnoPiHoe ncnonHeHue noABepraioT o 
L^enbio ynnoTHeHna CMeceM 16 OKHcnoB n Ana 
nsroTOBneHMa nereo o6pa6aTbiBaeMo£i 
MeTannnMecKoPi neHTbi cooTBeTCTByiomeMy 
pasBanbLiOBbiBaHnio c nocneflyioL^HM 
npuflaHMeM Heo6xoAMMoro nonepeHHoro 
ceneHMfl. nocne BbipaBHMBaHna kpomok neHTbi 
M3 araro MaTepnana neHTbi M3roTaBnnBaioT 
Tpy6y, KOTopaa noABepraeTcn rocppupoBaHMio m 
coAep>KHT b cooTBeTCTBMM c napaMeTpaMM 

MeTannnMecKoCi Tpy6bi CBepxnpoBOAfliAn^i cno£=i 
b BKiAe npoxoAamux b npoAonbHOM 
HanpaBneHnn CBepxnpoBOASL^nx naMUHaTOB. 
Taran Tpy6a MO>KeT M3rn6aTbC3, 
o6pa6aTbiBaTbcn c noMOL^bio o6biHHbix MamnH 
Ana o6pa6oTKM Ka6eneR u npoKnaAbiBaTbcn 
aHanornMHO M3BecTHbiM Ka6enaM 6e3 
KaKOM-nn6o onacHOCTM noBpe>KAeHMa 
CBepxnpoBOAflLAero cnofl okmchom KepaMMKM. 
Ecnn MeTannyprnnecKoe coeAHHeHne Me>KAy 
npocpunbHbiM TenoM 14 n noKpbiBHOM nnacTMHoti 
wnn noKpbiBHbiM npocfwneM 1 7 ocyiAecTBnfleTca 
c noMombio CBapKn, to b stom cnynae 
npniwieHHTenbHO k M3o6peTeHMio MO>KeT 6biTb 
ncnonb30BaH TaK Ha3biBaeMbiPi cnoco6 
ponnKOBofi KOHTaKTHOM CBapKM, a Tao<e cnoco6 
CBapKM B3pbiBOM, KOTopbiK rapaHTupyeT 
o30HOBoe coeAMHeHne o6enx nacTeR 
MaTepMana. He3aBHCMMO ot Bbi6paHHoro 
cnoco6a CBapKH nocne araro Aon>KHO 
o6«3aTenbHO ocyLnecTBnuTbCfl 
pa3Banbu,OBbiBaHne, KOTopoe Heo6xoAMMO A^fl 
ynnoTHeHns KepaMMMecKnx CMecePi OKHcnoB c 
u,eribio npnAaHMfl hm cbo^ctb 

CBepxnpOBOAHMOCTM. 

CneAyioiAas $opMa HcnoriHeHUfl 
n3o6peTeHna noKa3aHa Ha dpw. 4 B AaHHOM 
cnynae Ha HMeiomeM cfsopMy nnacTMHbi 
npotfunbHOM Tene 19 pacnono>KeHbi 
npoxoAflin^e b oceBOM HanpaBneHnn 
MeTannnnecKne npoBOAHUKH 20, 

npeAnoMTMTenbHO M3 cepe6pa, npuneM 3TM 
npoBOAHHKH o6pa3yioT Me>KAy coSoti 
npoMe>KyTOHHbie npocrpaHCTBa 21, KOTopue b 
cooTBeTCTBMH co cneAyioiAMM 3aMbicnoM 
n3o6peTeH/in 3anonHaioT KepaM/wecKi/iMH 
civiecHMH 22 OKMcnoB. rinacTMHa 23 
ncnonb3yeTcn Ann BHeniHero 3aKpbiBaHMfl, b 
pe3ynbTaTe Mero CBepxnpoBOAfliA^e BemecTBa 
22 yAep>KHBaK>TCfl b CBoeM nono>KeHHM. 
flononHHTenbHbie 6oKOBbie npocfunn 24 m 25 
o6ecneMMBaioT repMeTH4Hbie 6oKOBoe 
3annpaHne sraro MHorocnofiHoro npocpuna. 
TaioKe n b stom cnynae npocjDnnn 19, 23 m 24 
nnn 25 HaAe>KHO coeAMHnioTCfl Me>KAy co6oi?i 
nocpeACTBOM CBapKH AaBneHneM, ponnKOBOM 
CBapKH nnn CBapKH B3pbiBOM. nocneAyioLUHM 
npoL(ecc pa3Banbi40BbiBaHnn b HanpaBneHnn 
npoxoAflLAHx b npoAonbHOM HanpaBneHMM 
MeTannMHecKnx npoBOAHMKOB 20 BeAeT k 
ynnoTHeHHio OKCHAHO-KepaMMMecKoro 



o 

CO 



CBepxnpoBOAHMKaMU, Korapan MO>KeT 
ncnonb30BaTbcn b KanecTBe mcxoahoto 
MaTepnana pjk\ to6kom rocppupoBaHHOM Tpy6bi. 

nepBOHaqanbHbie nprnviepbi ncnonHeHUfl 
noKa3biBaioT cnoco6bi, KOTopbie mcxoaat M3 
noA r OTOBneHHbix Ana BBeAeHna 
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CBepxnpoBOflainHX cMecefi okhcjiob npocjanneCi, 
npeAOTaBnflfou^nx co6om mcxoahhm MaTepuaji 
ana nocneAyioLi^eCi MeTannMHecKoPi neHTbi. B 
omnMH ot SToro Ha cpur. 5 H3o6pa>KeHa 
cneflyioi^afl B03MO>KHOCTb n3roTOBneHnn 
C00TBeTCTByf0ii4eCi M3o6peTeHMfo 
rocppMpoBaHHOM MeTannMMecKOM Tpy6bi, b 
kotopom CBepxnpoBOflfiinnCi MaTepnan 
ncnonb3yK)T b qbopMe caMOHecymMX >KryTOB. C 
3ToPi uenbio (cpMr. 5a) cepe6paHaa Tpyoa 26 c 
3anonHMTeneM 27 M3 KepaMMMecKMX CMecePi 
OKMcnoB yMeHbiuaeTCfl b nonepeMHOM oeneHMM 

HaOTOflbKO, MTO B03HHK38T CpOpMOBOHHbIM >KI"yT 

28. >KryTbi 28 nocne araro opueHTupyiOT pfiAOM 
flpyr o ApyroM b oceBOM HanpaBneHnn n 3aTeM 
oxBaTbiBaioT MeTannnHeoKoti o6onoMKOM 29 M3 
MeAHoro MaTepnana (cpMr. 5b). C 3tov\ L^enbio 
MoryT ncnonb30BaTbCfi cnocoobi Ha 6a3e 
sneKTponn3a, OAHaKO Tao<e n TaKne cnoco6bi, 
npM KOTopwx ooonoHKy 29 HaHocaT c noMoiAbio 
npou,ecca nMTbfl. OxBaneHHbie cepe6paHo£i 
o6onoHKOM 26 CBepxnpoBOAfliAMe >KryTbi 

H3A©>KH0 yAep>KUBaHDTCfl B OKpy>Ka(OlASM MX 

MeTanriHHecKofi ooonoHKe 29, npuHeM sto 
cnpaBeAnMBO TaK>K6 m b OTHOweHHH 
nocjieAyioiAero npou,ecca pa3Banb40BbiBaHMfi, 
KOTopbiti o6ycnaBni/iBaeT ynnoTHeHne MacTMU, 
CMecu OKHcnoB n OAHOBpeMeHHO yiweHbiueHne 
o6LAero npocpMna 30 b nonepeMHOM ceqeHnn 
BnnoTb ao OKOHHaTenbHoro nonepeMHoro 
ceneHMfl neHTbi. 

B COOTBeTCTBMH c cpMr. 5c MOWHO 

AeCicTBOBaTb TaioKe TaKMM o6pa30M, mto xryTbi 
28 xoTfl m pacnonaraioTCFi BHOBb b oahoR 
nnocKOCTM p^aom APyr c aPVom, OAHaKO 

KOHeHHbie >KryTbl 31 COCTOflT M3 HMCTO 

MeTannnnecKHx MaTepnanoB, Mepyi mjim 
cepe6pa Ann o6ecneMeHMH cbo6oahom ot Mac™ 
okmcjiob o6nacTM kpomkm atis nocTieAyioiAero 
npouecca CBapw. B KanecTBe Hecymero 
MaTepnana cny>KMT MeflHaa MaTpMua 32, 
HaHeceHHaa, Hanprnviep aneKTponMTMMecKMM 
nyTeM. 

Peiuaiomee 3HaMeHue Ana M3o6peTeHHfl 
HMeeT He CTonbKO cocTaB CMecei/i oKucnoB, 

KOTOpbie M3BeCTHbl b KaMecTBe cnoco6Hbix K 
npoEBJieHHK) CBepxnpoBOAaiAHX cbomctb 
MaTepnanoB, n He CTonbKO Bonpoc o tom, KaKne 
n3BecTHbie MaTepnaribi, AonycKatoiAne 

OBepxnpOBOAMMOCTb npM BblCOKHX 

TeiwnepaTypax, Aon>KHbi Bbi6npaTbcn nnn 
ncnonb30BaTbCfi b Tex nnn hhhx KOJinnecTBax, 
CKoribKO npaKTunecKoe ncnonb30BaHne stmx 
CMecetf okhcjiob c bhcokom TeMnepaTypoCi 
CKan Ka b KanecTBe CBepxnpoBOAHUKOB, a TaioKe 
yKa3aHMe cnocoooB, c noMOLMbio kotopux TaKne 
CBepxnpoBOAHUKM MoryT n3roTaBnnBaTbca 
npoMbiiurieHHbiM nyTeM. M3o6peTeHne 
no3BonneT M3roTaBnnBaTb TaKne npoBOAHUKM 
npaKTHHecKM jiK>6ofi atiuhh m o6ecneMHBaeT 

B03MO>KHOCTb HaMaTblBaHMfl 3THX npOBOAHMKOB 

Ha 6apa6aH npn coxpaHeHnn bhcokom 
3KcnnyaTaL4HOHHOM HaAe>KHOCTH. 

To >Ke cnpaBeAnnBO n b OTHOiueHi/iu 
paocMOTpeHHOM b M3o6peTeHMM TeMnepaTypHoCi 
o6pa6oTKH 0BepxnpoBOA3inero cnos 
nocpeACTBOM TepMMMecKOM o6pa6o™ 
rocjDpupoBaHHoK MeTannnHecKOM Tpy6bi. C stom 
L;enbK3 MoryT Bbi6npaTbca n3BecTHbie 
TeMnepaTypHbie flnana30Hbi, npn6nn3MTejibHO 
850 1650°C, npeAnoHTHTenbHO 900 1400°C. 

d>opMyna M3o6peTeHnsi: 

1 . BbicoKOTeMnepaTypHbiti CBepxnpoBOAHMK, 
coAep>KaiAMCi npoxoAflLnnti b npoAOJibHOM 
HanpaBJieHMM npoBOAfliAnti sneMeHT H3 CMecefi 



KepaMnnecKMX okmcjiob m ei 
MeTannnHecKyio Tpy6y, OTnunaioLAMMCfl TeM, hto 
npoBOflninMM sneivieHT BbinoriHeH b BMAe 
naMMHaTa m paonono)KeH b CTeHKe Tpy6u. 

2. CBepxnpoBOAHMK no n.1, OTHM^aioLAMCicfl 
TeM, mto MeTannn'-iecKafi Tpy6a BbinonHeHa 
rocppupoBaHHOM. 

3. CBepxnpoBOAHMK no n.1 hjim 2 

OTHMMaiOmMMCfl TeM, MTO OH AOnOJlHUTeflbHO 

coAep>KHT no MeHbiueCi Mepe oahh naMUHaT, 

npH 3TOM Ka>KAblM H3 TiaMMHaTOB BbinoriHeH B 

BHAe >KryTa m pacnono>KeHbi ohm no nepuivieTpy 
TpyCbi. 

4. CBepxnpoBOAHMK no n.3, OTJiM'-iaioLUMMCfl 
TeM, mto >KryTbi b ceneHMM pacnono>KeHbi no 

pa3HblM OKpy>KHOCTflM. 

5. Cnoco6 M3roTOBJieHM?i 
BbicoKOTeMnepaTypHoro CBepxnpoBOAHMKa, npM 

KOTOpOM JieHTy CO CMeCflMM KepaMMHeCKMX 

okmcjiob cpopMyioT b Tpy6y, CBapuBaioT ee 
kpomkm c o6pa30BaHMeM npoAOJibHoro niBa, 
nocne Hero Tpy6y rocppupyioT m noABepraioT 
TeMnepaTypHoCi o6pa6oTKe fina npMAaHMn 

CBepXnpOBOASLLjMX CBOMCTB, OTnMHaiOLAMMCfl 

TeM, mto Ana nonyneHMn yKa3aHHofi neHTbi 
Mcnorib3yioT ToncTOCTeHHoe MeTannnnecKoe 
npocpunbHoe Teno He6onbiuofi flnnHbi c 
OTBepcTMflMM, bboaht b nocneAHMe CMecu 
KepaMMMecKMX okmctiob b BMAe noponiKa mtim 
rpaHynflTa, nonyqeHHoe npoqbunbHoe Teno 
pa3BanbLi0BbiBaioT b neHTy n ocyiAecTBnflioT ee 

CpOpMOBaHMe. 

6. Cnoco6 no n. 5, OTn^MaioiUMMca TeM, mto 
Mcnonb3yioT npocpMnbHoe Teno b BMAe 
MeTannMHecKOM Tpy6bi c LieHTpanbHbiM 

OTBepCTMeM. 

7. Cnoco6 no n. 5, OTnMHaioiAMRcfl TeM, mto 
ncnonb3yioT npoq^MnbHoe Teno b BMAe 
MeTannMMecKoro 6noKa c npoxoA^tHMMM b 
oceBOM HanpaBneHMM OTBepcTM^MM. 

8. Cnoco6 no n. 7, OTnMMaioiAMMCfi TeM, mto 

OTBepCTMfl B 6nOKe npOXOflST B3aMMHO 

napannenbHo m b pa3Hbix nnocKOCTnx. 

9. Cnoco6 no nn.5 8, oTnMMaioiAMMCfl TeM, 
mto Mcnonb3yioT npoq^MnbHoe Teno, b kotopom 
paccTOHHMe Me>KAy LieHTpanbHbiM OTBepCTMeM 

MnM APyrMMM OTBepCTMPMM M BHeiJJHeM 

noBepxHOCTbio npocpMnbHoro Tena 

o6ecneMMBaeT b pa3Banbu,OBaHHOM cocto^hmm 
Heo6xoAMMoe KonMMecTBO Ann CBapKM kpomok 
neHTbi MaTepMana. 

10. Cnoco6 no n.9, OTnMMaioiAMMcn TeM, mto 
paccTOHHMe cocTaBnaeT no MeHbiueM Mepe 4 

MM. 

11. Cnoco6 no nn.5 10, OTnMMaioiAMMCH TeM, 
mto npocpMnbHoe Teno BbinonHnioT M3 MeflM. 

12. Cnoco6 no nn.5 10, OTnMMaioiAMMCfl TeM, 
mto npocpMnbHoe Teno BbinonHnioT M3 cepe6pa. 

13. Cnoco6 no n.1 1 , OTnMMaio lammca TeM, mto 
noBepxHOCTb OTBepcTMM noKpbiBaiOT cepe6poM. 

14. Cnoco6 M3roTOBneHMfl 
BbicoKOTeMnepaTypHoro CBepxn poboah m Ka , npM 
kotopom neHTy co CMec^MM KepaMMMecKMX 
OKMcnoB cjjopMyioT b Tpy6y, CBapMBaioT ee 
kpomkm c o6pa30BaHMeM npoAonbHoro niBa, 
nocne Mero Tpy6y rocppMpyioT m noABepraioT 
TeMnepaTypHoCi o6pa6oTKe Ann npMAaHMn 

CBepxnpOBOAflLL(MX CBOMCTB, OTnMMaKOIAMMCfl 

TeM, mto Ana nonyMeHMn yKa3aHHoti neHTbi 
Mcnonb3yioT ToncTOCTeHHoe MeTannMMecKoe 
npocpMnbHoe Teno He6onbiuoM AnMHbi c 
BbieMKaMM MnM na3aMM, bboa^t b nocneAHMe 
CMecM KepaMMMecKMX OKMcnoB b BMAe nopoiiJKa 
MnM rpaHynflTa, BbieMKM MnM na3bi 3aKpbiBai0T 
BTopbiM MeTannMMecKMM npocpMneM, 
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nonyneHHoe npocpunbHoe Teno 

pa3BajibLioBbiBafOT b nemy m ocyu^ecTBnflfOT ee 

CjDOpMOBaHMe. 

15. Cnoco6 no n.14, OTnnnaiOLnMftefl TeM, hto 
npocpunbHoe Teno BbinonHflioT M3 MeflH- 

16. Cnoco6 no n.14, onii/waio mutton TeM, hto 
npocpunbHoe Teno BbinormeHO U3 cepe6pa. 

17. Cnocoo" no n.15, OTni/maiOLni/iCtofl TeM, hto 

nOBepXHOCTb BbieMOK MJ1H ra30B nOKpblBaKDT 

cepe6poM. 

18. Cnocoo" M3roTOBneHMFi 
BbicoKOTeMnepaTypHoro CBepxnpoBOflHUKa, npn 
kotopom neHTy co CMecflMM KepaMUHecKnx 
okmcjiob cpopMyioT b Tpy6y, CBapuBaioT ee 
KpoMKM c o6pa30BaHneM npoflonbHoro wBa, 
nocne Hero Tpy6y rocppupyioT n noflBepraKDT 
TeMnepaTypHofi o6paooTKe Ana npiiflaHMfi 
CBepxnpoBOflflinnx cbomctb, OTni/NaioLUMticfi 
TeM, hto Ana nojiyMem/ifl yKa3aHHoPi neHTbi 
ncnorib3yioT ToncrocTeHHoe MeTanni/mecKoe 
npocpunbHoe Teno Heoonbwofi AnnHbi, Ha era 
noBepxHOCTM pacnonaraioT MeTanriMHecKne, 
npeAnoHTMTenbHO cepe6pfiHHbie, npoBOflHMKH, 
3aKpennni0T mx npocTpaHCTBO Me>Kfly hmmh 
3anonHflK)T OMeobHD OKi/icnoB b BUfle noponiKa 
nnn rpaHynflTa, no MeHbweti Mepe, 
coAep>Kai4ne nopowoK utih rpaHynfrr, 
npoMe>KyTOMHbie npocTpaHCTBa 3aKpbiBa(OT w 
nonyneHHyio MHorocnoCiHyK) 3aroTOBKy 



b neHTy n ocymecTBnflioT ee 
cpopMOBaHMe. 

19. Cnoco6 no n.18, onwaiomeecfl TeM, hto 
npocpunbHoe Teno BbinonHflfOT m uepy\. 

20. Cnoco6 M3roTOBneHMfl 
BbicoKOTeMnepaTypHoro CBepxn poboah u Ka , npn 
kotopom neHTy oo CMecaMU KepaMMHecKnx 
OKHcnoB cpopMyioT b Tpy6y, CBapi/iBaioT ee 
kpomkh c 00"pa3OBaHweM npoAonbHoro LUBa, 
nocne Hero Tpyoy rocppupyioT v\ noflBepraioT 
TeMnepaTypHoCi o6pa6oTKe Ana npwBeAeHna 
CBepxnpoBOflaii(MX cbomctb, OTnuHaioiAMficfl 
TeM, hto Anf nonyneHun yKa33HH0M neHTbi b 
MeTannnMecKyio ooonoHKy noMemaioT 
paonono>KeHHbie phaom flpyr o ApyroM 
cocToaiiine H3 cepe6p?iHofi o6onoHKM c 

OKCHflHOKepaMUMeCKMM CepAeMHMKOM 

npoBOflHUKU, nonyneHHoe TaKMM o6pa30M 
npocpunbHoe Teno pa3Banbi_(OBbiBaK)T b neHTy v\ 
ocymecTBnaioT ee cpopMOBaHMe. 

21. Cnoco6 no n.20, OTnnnaiOLnnCicH TeM, hto 
o6onoHKM Ann npoBOflHMKOB M3roTaBnMBafOT 
aneiaponnTMHecKUM nyTeM nnn nyTeM 3annBKH. 

22. Cnoco6 no n.20, OTni/inaiomMftofl TeM, hto 
npoBOflHUKM i/i3roTaBnnBaioT H3 npocpunbHoro 
Tena, KOTopoe coAep>KHT OTBepcTHH Ana 
OKCMAHO-KepaMMHecKoro MeTanna, 
yMeHbuieHHoe b nonepenHOM oeqeHUM. 
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